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P Q S] gdg\hI Q S#]Io`a hng ^2[\[ ]) g\h ]mo2p#]I[\a g ]ml Q a Q ]Ia  S}o2S~q2S h q`a Q S>{]ISUqca	 g o
]m[] ]zbcSUb6 g ]Il QE S h{g\gdhI a Q SadS g T gdh Tw]mq2o2SU g\h a  Q2h  ^~]m¡8SU[qa Q ]ma  ]zb h q2S h 
a Q S¢cS g l2q2[d£c>¤ [}¥]mT h ^K[ g ]Ipea]Ip h q2[\a g ^2pUad h q2[ *P Q S*>{]ISUqca} g o§¦©¨«ª>¬<­~®)¯}[{SUqKS g ]madSUo
cba Q2g SUS}¥]mT6SU[ h 	[\a g ]m Q a °qKSU[  S±]mo h lKaa Q S)[ h a gdh l2p hng SUqca]mad h q²§³´¶µ2´®·³²¸¹µ
´*¸&³º²<®»]mq2o¶o2S~qKSa Q S`[dbc[da\SUT h  {SUq2S g ]Ia h{g [¼²C¨¾½I¿IÀI­2¿zÁ{­8¿UÂnÃ  Q2h [\S6SUSUT`SUqcad[)] g Sa Q S
a Q2g SUS g SU[dl8SUpUa\°nS)a g ]Iq2[\Ä]Iad h q2[ 0P Q ST^K°a\l2°pz]Iad h q h q6²*o2S~qKSU[]} g\h ^2l6]mpUadq2 h qa Q SnS g a\pUSU[
h 	¬  a Q ]~]I[\p [dSUa h  g SUÄ]Ia\ h q2[ EP Q SÅ{ÆUÆ\Ç{ÈEÉKÊÅ{Ë [	a Q S} g ]ml Qh M]~q2adS$ gdh ^2l{Seq2S g ]madSUocb
[\^2l~S g T6l h [\°qK6]pUbcpU°p g SUÄ]Ia\ h q` h{g Sz]Ip Q o2 g SepUad h q  P Q S] gdgdhI Q S#]IoqcadS g p h q2qKSUpUad h qÌq2Sea hng £
Q ]m[[dSUnS g ]mT`l hng a]mqca¼]mo2{]Iqca]m{SU[ Ík a Q ]I[]¶ h ^2qKo2SUoÎ{]m°Seq2pUS¶]I[]* g oÏ]mq2oÎa Q S Q  Q SU[da
]m° hI SUo{]ISUq2peS} h{g ]`t{Ð g SUn^2Ä] g  g o  j[}] ]zbc°Seb6 g ]Il Q µ2a]m° hI [ g SUpe^ g [\°nSp h qK[da g ^2pUa\ h q2[
]mq2o¶o2c°oKSÑ]mq2oc>p h q   ^KS g [dp Q SeT6SU[ h{g °qÒ h{g T]Ia\ h qo2[d[\SUT6q~]mad h qEµÓ°a°[]I[ h {S g adSe_{>a g ]Iq2[\ad{S
Q Seq2pUS]I gdh ^2adS g [  @~S Q ]z{S)q][dT6Ä] g	 ]zb MÔKgdh TÕp h q2[da g ^2pead h qa  Ö]ml2l8S#] g ~q~]Ib6]I[]
 hGh o Q2h [da hng SUT~Seo2o2q2)[\^2c{]ISUqca a h l h  h {SU[°£nSa Q S)^2[\^~]I@ g o 
×`ØcÙ8ÚÛ)Ü8{Ý<I °qca\S g p h q2q2SUpead h qqKSUa hng £c[#µ8 ]zbc°Seb g ]ml Q [zµ Q SU_2]z{]ISUqca  g o 
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Ø6 S a h{g S o2aMSeq§d[]InSUada\SU6ª h ^SUq2p hng S`dSUql h qcadS>o2S RSUp Q SeG¯SU[da	^Kq g ]ml Q S o2S oK@^c
[\ h q   ^2S}>¤ h qo ZS8q2a [d^ g Ä]} g °S)¥{]mSUqcadSp h T6T`S g ]ml Q S}o2S ]zbcSUb  S}adS g T6SSe[da SUT`l g ^2qca2ZSR]w]mq2o2SU g\h a   ^2   ^~]I ~S)oKSpUSeadadS,¥]p h q>¤ ^2q2So2SU[)p@ZSU RSU g Se[p h q2[da g ^2pead h q2[± g ]mpUa]m°Se[oKS6¢cS g 
l2q2[\£c  ]$ g °S}>{]ISUqca\S ¦¾¨ÍªÑ¬M­8®)¯<SU[\aSUqK{SUq2o g ZSUS$l~] g a gdh °[¥]IT`° SU[Eo2S o gdh a\SU[  q6]Io h l2a\S
>¤ h{g °SeqGa]Ia\ h q°[ h a gdh l8S²³©´¶µ@´®³©²¸¹µ@´*¸x³©²<®rSUa h qo ZS~q2aS)[\bc[da RSeT6So2S)	ZSeq ZS g ] 
a\SU^ g [)²¶¨·½I¿IÀI­2¿#Án­2¿eÂcÃ)o h qca SU[ZSUzZSUT`SUqcad[[ h qca SU[a gdh °[ a g ]mq2[dÄ]Ia\ h q2[ g SU[dl8SUpUa\°nSU[  ]T^K°a\l2¡
p#]mad h q`[d^ g ²*o ZS~q2a ^2q` gdh ^2l8S h l ZS g ]mqGa [\^ g °Se[ [ h T`T6SUa\[<o2S)¬Í[dSe h q6^2q`SUq2[\SUT2So2S g SUÄ]mad h q2[
o2S~]m[dS  ]UÅnÊ;ÊSU[daS` g ]ml Q S`oE¤ ^2q¶ g\h ^2l8S~qKSUqK{SUq2o g ZSSUq [d^ g T6l h []mqca^Kq2S g SUÄ]Iad h q
pUbcpU   ^2S[d^ g p Q ]   ^2So2 g SepUad h q  S g ZSU[dS#]m^¶oE¤ qGa\S g p h q2q2Se_G h qSUq*[]InSUada\S¼]`l2^2[\SU^ g [)]z{]mqGa]InSU[
T6l h{g a]mqGa\[  qa]mqGa   ^2S} g °S{µc8SU[da$o2S}{]ISUq2pUS} h{g q ZSUS{µK ]l2^2[ Q ]m^2adS}{]m°Seq2pUS}l h [d[\°K°S}l h ^ g
^2qKS) g °StnÐ g ZSU{^2 RS g S   q"a]Iqca   ^2S} g ]Il Q S)o2S) ]zbc°SebGµc@SU[\a g ZSepU^ g [\{SUT`SUqcap h q2[da g ^2pUa\2S)SUa
]m^2a hng [dS`o2SU[)[\p Q ZSUT]m[)o2S6a>bcl8So2c°[\S g >p h q   ^ ZS g  g l h ^ g Ä]`o2[d[2ZSUT6q~]mad h qo0¤ qc h{g T]Ia\ h qEµ2	Se[da
o2Sl2^2[[ h T6T`SUa>>a g ]Iq2[\°a\ SUaa h ^2[°Se[ g\h ^2a\SU^ g [`[dSp h T6l h{g a\S gdh qca]Iq2[\o2SÄ]T"!SUT6ST]mq2 RS g S f ] g p h q2[da g ^2pUa\ h qEµc~]ml2l~] g ]Ia g ]$~q~]mSUT6SUqca<p h T6T6S^2q Q !h adS}]Il2a\S]I^lK h q2{SeT6SUqca<o2Sa h l h  h nSU[
[\^2c{]ISUqcadSU[$p h T`T6SÄ] g S ^2[d^KSU°S 
#CÜ8 Ú%$&Ø*»g ZSU[dSz]I^2_oE¤ qcadS g p h q2qKSU_c h qEµc g ]Il Q SU[o2S) ]zbcSUbcµc g S Q Se_Ò]z{]mSUqcadS 
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P Q Sp Q2h °peS h qcadS g p h q2q2SUpUa\ h qq2SUa h{g £¶a h l h  h {SU[ g SUT]m°qK[]p g °a\p#]I [\^2 i SUpUaq¶a Q So2SU[dnq
h ±S6pUSUqcao2[da g 2^2adSeo T`SUT hng b*l~] g ]ISUp h T`l2^2adS g [  w h [da h }a Q Sl8S g  hng T]Iq2pUST6a]mad h q2[
] g So2^2Sa h a Q Sl8S g  hng T]Iq2pUS h 	a Q Sp h T`T^2q2p#]mad h q6[\bG[\adSUT   Sea  SUSeq¶SU_ca g SeT6Sp#]I[\SU[}[d^2p Q ]I[
 S#]I£cb¶p h q2q2SUpUa\SUoÎpU g pU^2Ä] gg q2n[ hng [\a gdh q2{b¶p h q2q2SUpeadSUoÎp h T6lK°SeadS6qKSUa hng £c[#µ][ h ^2a\ h q  °
g SU[d^2a g\h T ]"p h T`l gdh T6[dS)q h{g oKS g a h []Ia\°[Ñ;bcµM]m[a  ]m[T`SUqcad h q2SeoÌcb"![$#Vzt&%Ñµ	]"[dSea h 
[ h T6SeadT6SU[}q2p h T6l~]mad2S g S   ^2 g SeT6SUqcad[('[dT]I<o2SU g SUS]Iq2o [dT]I<o2Ä]IT6SeadS g µE h ^2qKo2SUoo2SU g SUS
]mq2o6SU_cl~]mq2o~]m2°a>bcµe¥]I^2a	a h S g ]Iqca	p h q2q2SUpUa\Ga>b6]mq2o6S)6pe°SeqGaÄ]zb h ^2a#µ{]mq2o[ h  hng a Q0 w hng S h nS g °a
[ Q2h ^2o`~S h  h cc h ^2[	qcadS g SU[\a  hng a Q S gdh ^Kadq2[dbc[da\SUTÕa Q ]Iaa Q Sa h l h  h nbT]zb)l g\h Go2S$[dbcT6T`S
a g p#]I0[dp Q SUT`SU[  h{g { h ~]m@p h T`T^2q2 p#]Ia\ h q2[  jÍ[dbcT6T`SUa g °pz]I2[\p Q SUT6S)T`S#]IqK[a Q ]Ia]m°@q h oKSU[  °
8S Q ]znSq¼]$[\°T` ] g@ ]zb]Iq2o g\h T·a Q [<¥]mpUa  °8] g [\S]T]I_cT^KTÎ[dT6lK°pUa>b}qa Q S o2SU[\{q6]IqKo
l g\h pUSU[d[\q2 h a Q S)[dbc[\adSUT«p h T`T^2q2p#]Ia\ h q£{S g q2SU  w h{g Sl g SUpe°[\SUbGµ8[\bGT`T6SUa g bqa Q S)a h l h  h {b
T`S#]Iq2[$a Q ]ma}a Q S g SUl g SU[\SUqca]Ia\{S6 g ]ml Q [}l gdh co2SUo  a Q ]Iq¶]I{Se g ]m°p gdh ^2l[\a g ^KpUad^ g S]m[a$°[
a Q S6p#]m[dS, h{g a Q S Q bcl~S g pU^28S]Iq2o¶[ h T6S h a Q S g >]IT6SU[ h   ]zbcSUb g ]ml Q [#°V*% `P Q S Q bcl~S g pU^28S
a Q S g Se°q¶]IlKl~S#] g SUo¶]I[}]l g\h T`°[\q2a h l h  h nbqa Q Sl~]I[\aoKSUp#]IoKSq]Io2oK°a\ h qa h °a\[l g\h l8S g a>b h 
T`°qK°T^KT gdh ]Io2pz]I[da g ]Il Q #V+&% -, qÒ h{g ad^2q~]madSUbcµEoKSU g SUS6q2p g S#]I[\SU[  a Q [\/.eS{µ<a Q ]ma) g °qK{[ h q
h q2Sa gdh ^K2SU[ h T6S Q ] g o  ] g So g ]  ~]Ip£  °a Qg SU[\l~SepUaa h a Q S$SU_cl~]IqKo~]I2a>b g S   ^K g SUT6SeqGa  qa Q S
p h qca g ] g bcµ2a Q ]Ia [q h a a Q S)p#]I[\S} hng a Q S) g oEµcq hng  h{g a Q S)a h{g ^K[#µ2a\[{S g adSe_{>a g ]Iq2[\ad{S)Se_Ga\SUq2[\ h q 
P Q ]ma<;S#]mad^ g S {{Se[] g SUq2S  ]m h ÖqcadS g SU[daa h a Q []mq2pUSUqca	a h l h  h nb  Q p QQ ]mo8SUSUq`a Q S g [da h qKS
a h 8Sl g\h l h [\SUo h{g l~] g ]ISU0p h T`l2^2adS g [0#ðt21&%]IqKoEµ8°q[\l2adS h ] g ]Ia Q S g  ] g nSoK ]mT6SUa\S g µ g SUa\^ g qK[
^2lÒ¥a h >o~]Ia\S#°V3&% @P Q S] gdg\hI Q S#]Ioa hng ^2[\)[<l gdh l h [dSUo Q S g S]I[]a g ]mo2S h 6cb  Q p Q S ]Ia\adSUT`l2a#µ
 Q S g S   ^2 g q26a Q S Q  Q SU[\a}l h [d[d2S)SUnSU h 	[dbcT`T6SUa g bcµca h p h T2q2S} h a Q [dT`l2°pe°a>b h  g o2[
]mq2o g SUn^2Ä] g a>b h  ]zbcSUb g ]Il Q [ 
 S, h pU^2[ g [da h q ]"p#]Ia\SU hng b h qc~qK°a\S6a h >o2T6SUqK[d h q~]m	 g o2[#µq~]IT`SUbÌa Q SÉ2Ê)4{Å2#Å°Ê 
 g o P Q S,~q2adSp#]m[dS`°[a Q SUq p#] g\g SUo h ^2a)cb¶]Iq§]mo2S   ^~]Ia\S6p h q2[da g ^2pead h q h {S g adSe_{>a g ]Iq2[\ad{S
a h{g ^K[ P Q S^2[d^~]m} h{g a Q2h  h q~]I g oÌq  Q p Q ]{S g adSe_ Q ]m[$ h ^ g q2SU Q  h ^ g [ªÄ  S 5 768:9;
<¯
[q h a^2q2   ^2S ¶k ap#]mq 8S6[ Q2hI qa Q ]maa Q S g SSe_G[\aSU_2]IpUa\°b¶a Q2g SeSa>bcl8SU[ h  g SUn^2Ä] g t{Ðr g °oK[#µ
p Q ] g ]IpeadS g /.eSUo¶cb6a Q SU g zÅ=°Ê8>Êª;]p g bG[\a]m° h  g ]ml Q p}adS g T»]I[ h ^K[dSUo" h{g g SU{^K ] g  g ]Il Q [¯'a Q ^2[
] g SUn^2Ä] g  g °o`p#]Iq`~S$SUa Q S g ? >{]ISUqcaªÄ£{S q]}~SeS Q {S#¯eµA@ ¥{]m°SeqGa$ªÄa Q S^K[d^~]m~ g o~¯ h{g >{]ISUqca
ª  h{g0h ^ g l g\h l h []mÄ¯ @P Q S g Sz]Io2S g [ g S;S g\g SUoa h #ðu%n h{g ] 8SUada\S g ^2qKo2S g [\a]mq2o2q2 h 2a Q Sa\S g T`°q h  h nb 
B$h adS`a Q ]ma} hng ]{>{]ISUqca} g oEµ0a Q S Q  Q SU[da)[\bcT6T6Sea g b[ h 2a]m°qKSUo  Q SUqDC¶¨|"E g SUpz]Ia Q ]Ia
[\bGT`T6SUa g b[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